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  ﻓﺎرﺳﻲ ﺧﻼﺻﻪ
ﻣﺤﺼـﻮﻻت از ﻣﻮﺛﺮ، ﺑـﺮاي ﺣﻔﺎﻇـﺖ  ﻛﺸﻲ ﺟﺎﻣﺪ و ﻓﻮﻣﻴﮕﺎﻧﺖ و ﺣﺸﺮه (PlA) 1آﻟﻮﻣﻴﻨﻴﻮم ﻓﺴﻔﻴﺪ ﻣﻘﺪﻣﻪ:
در ﺗﻤـﺎس ﺑـﺎ آب، رﻃﻮﺑـﺖ ﻳـﺎ اﺳـﻴﺪ ﻣﻌـﺪه ﮔـﺎز و ﻛﺸﺎورزي در ﺑﺮاﺑﺮ ﻫﺠﻮم ﺣﺸﺮات و آﻓﺎت اﺳـﺖ 
و اﻓﺖ ﻓﺸﺎرﺧﻮن ﻣﻘﺎوم ﺑﻪ درﻣـﺎن  kcohS cinegoidraCﻛﻨﺪ ﻛﻪ ﺑﻮاﺳﻄﻪ اﻳﺠﺎد  آزاد ﻣﻲ (3HP) 2ﻓﺴﻔﻴﻦ
ﺗﺮﻳﻦ  ان ﺳﺎدهﺑﻪ ﻋﻨﻮ (AHD) 3اﺳﺘﻮن ﻫﻴﺪروﻛﺴﻲ . در اﻳﻦ ﻣﻄﺎﻟﻌﻪ اﺛﺮ ديﺑﺎﻻﻳﻲ را در ﭘﻲ داردﻣﺮگ و ﻣﻴﺮ 
 اﻛﺴـﻴﺪاﻧﻲ ﻧﺘـﻲ ﭼـﻮن ﻇﺮﻓﻴـﺖ ﺗـﺎم آ اﺳـﺘﺮس اﻛﺴـﻴﺪاﺗﻴﻮ  ﻫـﺎي ﺑﺮ ﺳـﻄﺢ ﺷـﺎﺧﺺ  ﻛﺮﺑﻮﻫﻴﺪرات ﻛﺘﻮﻧﻲ
در ﻣـﻮش ﺻـﺤﺮاﻳﻲ ﻧـﺮ ( CP) 6ﭘﺮاﻛﺴﻴﺪاﺳـﻴﻮن ﭘـﺮوﺗﺌﻴﻦ  و  )OPL( 5ﭘﺮاﻛﺴﻴﺪاﺳﻴﻮن ﻟﻴﭙﻴـﺪ ، 4)PARF(
 ﺑﺮرﺳﻲ ﮔﺮدﻳﺪ.  PlAﻣﺴﻤﻮم ﺷﺪه ﺑﺎ 
ﮔـﺮوه (، 51 gk/gm) PlA ﮔـﺮوه  )روﻏﻦ ذرت(،ي ﻛﻨﺘﺮل  ﻫﺎ : در اﻳﻦ ﻣﻄﺎﻟﻌﻪ ﺣﻴﻮاﻧﺎت ﺑﻪ ﮔﺮوهﻫﺎ روش
 gk/gm) (CAN) 7اﺳـﺘﻴﻞ ﺳﻴﺴـﺘﺌﻴﻦ و ان  PlA ﮔـﺮوه  ، و PlAو AHD ﮔﺮوه (،05gk/gmﺗﻨﻬﺎ ) AHD
ﺣﻴﻮاﻧـﺎت ﺑﻌـﺪ از ﻣـﺪت  ،CANو  AHDو ﺗﻴﻤﺎر ﺑﺎ  PlAﭘﺲ از اﻟﻘﺎ ﻣﺴﻤﻮﻣﻴﺖ ﺑﺎ  .( ﺗﻘﺴﻴﻢ ﺷﺪﻧﺪ002
ﻫـﺎي ﻛﺒـﺪ و ﻗﻠـﺐ ﺑـﺮاي ﻫﺎي ﺧﻮن و ﭘﻼﺳـﻤﺎ و ﺑﺎﻓـﺖ  ﺳﺎﻋﺖ ﻛﺸﺘﻪ ﺷﺪﻧﺪ و ﺑﻼﻓﺎﺻﻠﻪ ﻧﻤﻮﻧﻪ 42زﻣﺎن 
 ﻣﻨﺘﻘﻞ ﺷﺪﻧﺪ.  -08 °C ﺑﻪ ﻓﺮﻳﺰ CP و OPL، PARFﭼﻮن اﺳﺘﺮس اﻛﺴﻴﺪاﺗﻴﻮ ﻫﺎي  ارزﻳﺎﺑﻲ ﺷﺎﺧﺺ
ﮔﺮدﻳﺪ ﻛﻪ ﭘـﺲ از ﺗﻴﻤـﺎر ﺑـﺎ در ﻣﻘﺎﻳﺴﻪ ﺑﺎ ﮔﺮوه ﻛﻨﺘﺮل  PARFﺳﺒﺐ ﻛﺎﻫﺶ  PlAﻣﺴﻤﻮﻣﻴﺖ ﺑﺎ  ﻫﺎ: ﻳﺎﻓﺘﻪ
در ﮔﻠﺒﻮل  OPLﻣﻴﺰان دار ﻧﺒﻮد.  ﻣﻌﻨﻲاﻳﻦ ﺗﻐﻴﻴﺮات ﺳﻄﺢ اﻳﻦ ﺷﺎﺧﺺ اﻓﺰاﻳﺶ ﻳﺎﻓﺖ اﻣﺎ  CANو  AHD
داري در ﻣﻘﺎﻳﺴﻪ ﺑﺎ ﮔﺮوه ﻛﻨﺘﺮل  ﻣﻌﻨﻲاﻓﺰاﻳﺶ  PlAﭘﺲ از اﻟﻘﺎي ﻣﺴﻤﻮﻣﻴﺖ ﺑﺎ و ﺑﺎﻓﺖ ﻛﺒﺪ ﻗﺮﻣﺰ ﻟﻴﺰ ﺷﺪه 
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ﻛﺎﻫﺶ  PlAدار در ﻣﻘﺎﻳﺴﻪ ﺑﺎ ﮔﺮوه  اﻳﻦ ﺗﻐﻴﻴﺮات ﺑﻪ ﺻﻮرت ﻣﻌﻨﻲ CANو  AHDﺗﻴﻤﺎر ﺑﺎ  درداﺷﺖ ﻛﻪ 
و ﺑﺎﻓﺖ ﻗﻠﺐ ﺗﻐﻴﻴﺮات  در ﻧﻤﻮﻧﻪ ﭘﻼﺳﻤﺎ CANو  AHDو ﺗﻴﻤﺎر ﺑﺎ  PlAﭘﻴﺪا ﻛﺮدﻧﺪ. اﻟﻘﺎي ﻣﺴﻤﻮﻣﻴﺖ ﺑﺎ 
ﭘﺲ از اﻟﻘـﺎي ﻣﺴـﻤﻮﻣﻴﺖ ﺑـﺎ و ﭘﻼﺳﻤﺎ در ﮔﻠﺒﻮل ﻗﺮﻣﺰ ﻟﻴﺰ ﺷﺪه  CPﻣﻴﺰان  اي اﻳﺠﺎد ﻧﻜﺮد. ﻗﺎﺑﻞ ﻣﻼﺣﻈﻪ
در ﮔﻠﺒـﻮل  CANو  AHDﺗﻴﻤـﺎر ﺑـﺎ  ﭘـﺲ از در ﻣﻘﺎﻳﺴﻪ ﺑﺎ ﮔﺮوه ﻛﻨﺘﺮل داﺷﺖ داري  اﻓﺰاﻳﺶ ﻣﻌﻨﻲ PlA
اﻣﺎ در ﻧﻤﻮﻧـﻪ  ﻛﺎﻫﺶ ﭘﻴﺪا ﻛﺮدﻧﺪ PlAدار در ﻣﻘﺎﻳﺴﻪ ﺑﺎ ﮔﺮوه  اﻳﻦ ﺗﻐﻴﻴﺮات ﺑﻪ ﺻﻮرت ﻣﻌﻨﻲﻗﺮﻣﺰ ﻟﻴﺰ ﺷﺪه 
و  PlAﻣﺴﻤﻮﻣﻴﺖ ﺑﺎ  ﺷﺪ. ﻫﻤﭽﻨﻴﻦ اﻟﻘﺎي OPLدار ﻣﻴﺰان  ﺳﺒﺐ ﻛﺎﻫﺶ ﻣﻌﻨﻲ AHDﭘﻼﺳﻤﺎ ﻓﻘﻂ ﺗﻴﻤﺎر ﺑﺎ 
   اي اﻳﺠﺎد ﻧﻜﺮد. ﺗﻐﻴﻴﺮات ﻗﺎﺑﻞ ﻣﻼﺣﻈﻪ ﺑﺎﻓﺖ ﻛﺒﺪ و ﻗﻠﺐدر  CANو  AHDﺗﻴﻤﺎر ﺑﺎ 
ﺗﻮاﻧﺪ ﻧﻘﺶ ﻣﻮﺛﺮي در ﺑﻬﺒـﻮد  ﻣﻲ CANو  AHDﻧﺘﺎﻳﺞ ﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ ﻧﺸﺎن داد ﻛﻪ ﺗﻴﻤﺎر ﺑﺎ ﻧﺘﻴﺠﻪ ﮔﻴﺮي: 
اﻛﺴـﻴﺪاﻧﻲ ﺑـﺎﻻ ﺑﻮاﺳﻄﻪ ﻇﺮﻓﻴﺖ آﻧﺘـﻲ  CANداﺷﺘﻪ ﺑﺎﺷﺪ.  PlAاﺳﺘﺮس اﻛﺴﻴﺪاﺗﻴﻮ ﻧﺎﺷﻲ از ﻣﺴﻤﻮﻣﻴﺖ ﺑﺎ 
ﺑﻪ ﻃﺮﻳﻖ رﻓﻊ ﻣﻬﺎر ﺳـﻴﺘﻮﻛﺮوم   AHDﮔﺮدد و PlAﺗﻐﻴﻴﺮات ﻧﺎﺷﻲ از ﻣﺴﻤﻮﻣﻴﺖ ﺑﺎ ﺗﻮاﻧﺪ ﺳﺒﺐ ﺑﻬﺒﻮد  ﻣﻲ
و اﺳـﺘﺮس اﻛﺴـﻴﺪاﺗﻴﻮ ﻫﺎي آزاد  ﺎاﻛﺴﻴﺪاز ﺑﺎﻋﺚ ﻓﻌﺎل ﺷﺪن زﻧﺠﻴﺮه اﻧﺘﻘﺎل اﻟﻜﺘﺮون و ﻛﺎﻫﺶ ﺗﻮﻟﻴﺪ رادﻳﻜ
  ﮔﺮدد. اﻳﺠﺎد ﻣﻲ PlAﮔﺮدد ﻛﻪ در اﺛﺮ ﻣﺴﻤﻮﻣﻴﺖ ﺑﺎ  ﻣﻲ
  
  .ﻣﻮش ﺻﺤﺮاﻳﻲ، اﺳﺘﺮس اﻛﺴﻴﺪاﺗﻴﻮ، ﻣﺴﻤﻮﻣﻴﺖ ﺣﺎد، AHD ،PlA ﻛﻠﻤﺎت ﻛﻠﻴﺪي:
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Abstract 
Introduction: Aluminum phosphide (AlP) is a solid and effective fumigant and insecticide to 
protect agricultural products from insect and pest infestations. It releases phosphine gas (PH3) 
upon contact with water, moisture or acid in the stomach and has high mortality due to the 
induction of cardiogenic shock and refractory hypotension. In this study, the effect of 
dihydroxyacetone (DHA), as the simplest ketone carbohydrate, was investigated on the level of 
oxidative stress indices such as total antioxidant capacity (FRAP), lipid peroxidation (LPO) and 
protein peroxidation (PC) in                     AlP-poisoned male rats. 
 
Methods: Throughout the study, animals were divided into the groups of control (corn oil), AlP 
(15 mg/kg), DHA alone (50 mg/kg), DHA and AlP, as well as AlP and N-acetylcysteine (NAC) 
(200 mg/kg). Twenty four hours after poisoning with AlP and treatment with DHA and NAC, the 
animals were killed, then blood and plasma samples, as well as liver and heart tissues, were 
immediately transferred to a -80 C freezer for evaluation of oxidative stress indices such as 
FRAP, LPO and PC.  
 
Results: AlP poisoning reduced FRAP compared with the control group and then the FRAP 
levels was increased after treatment with DHA and NAC, but the changes were not significant. 
LPO levels in lysed red blood cell and the liver tissue significantly increased after AlP poisoning 
compared with the control group.  LPO levels were significantly reduced after treatment with 
DHA and NAC compared with the AlP group. The induction of AlP poisoning and treatment 
with DHA and NAC did not significantly change the plasma and heart tissue samples. Following 
AlP poisoning, the amount of PC in lysed red blood cells and plasma significantly increased 
compared with the control group. After treatment with DHA and NAC in lysed red blood cells, 
these changes significantly decreased in comparison with the AlP group. However, only DHA 
treatment significantly reduced the amount of LPO in plasma samples. Besides, AlP poisoning 
and treatment with DHA and NAC did not lead to any significant changes in the liver and heart 
tissue. 
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Conclusion: The results of the current study showed that treatment with DHA and NAC could 
play an important role in improving the oxidative stress induced by AlP poisoning. NAC can 
improve the changes caused by AlP poisoning because of high antioxidant capacity and DHA 
reduces the production of free radicals and oxidative stress by eliminating cytochrome oxidase 
inhibition and activating the electron transport chain. 
 
Keywords: AlP, DHA, Oxidative stress, Acute poisoning, Rat 
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